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a b s t r a c t
Disrupted clots that form during endovascular treatment for acute ischemic stroke can
cause distal embolization. It is not easy to recanalize occluded vessels resulting from distal
emboli. In particular, endovascular treatment of distal A2 emboli is very challenging because
it is difﬁcult to access such a distal location and maintain microcatheter stability throughout
the procedure. We report a case of successful recanalization of A2 occlusion caused by
procedural-induced distal emboli through a proximal and distal supporting technique.
© 2017 Published by Elsevier Sp. z o.o. on behalf of Polish Neurological Society.
Available online at www.sciencedirect.com
ScienceDirect
journal homepage: http://www.elsevier.com/locate/pjnns1. Introduction
Following the reports of several randomized trials, mechanical
thrombectomy is now regarded an effective treatment
modality for acute ischemic stroke [1,2]. Moreover, with the
application of newly developed devices and techniques, higher
recanalization rates and better clinical outcomes have been
achieved. However, despite favorable results for mechanical
thrombectomy, various procedure-related complications
might occur. Among these, a fragmented clot created during
mechanical thrombectomy may occlude or reduce the ﬂow,
not only of distal downstream arteries but also of side
branches to the primary occlusion vessel, and present a* Corresponding author at: Department of Neurosurgery, Research In
School and Hospital, 634-18 Keumam-Dong, Jeonju-shi, Jeonbuk 561-7
E-mail address: rollinstone12@hanmail.net (J.S. Park).
http://dx.doi.org/10.1016/j.pjnns.2017.08.009
0028-3843/© 2017 Published by Elsevier Sp. z o.o. on behalf of Polish Npossible obstacle to patient recovery. Here, we present a case
of successfully recanalization of A2 obstruction resulting from
procedural distal emboli through a proximal and distal
supporting technique and provide detailed technical guidance.
2. Case report
A 77-year-old woman was hospitalized 1 h experiencing
sudden-onset stuporous mental deterioration. The patient
had no history of chronic disease except for a 5-year history of
arrhythmia and had been taking a 2-mg warfarin tablet daily.
On detailed neurologic examination, the patient showed
dysarthria, central facial paralysis, and left-side limb weaknessstitute of Medical Science, Chonbuk National University Medical
12, South Korea.
eurological Society.
Fig. 1 – (A) Lateral right common carotid artery (CCA) angiogram showing distal CCA occlusion. An 8-F guiding catheter is
located just below the occlusion site (arrow). (B) Anteroposterior right internal carotid artery (ICA) angiogram after aspiration
thrombectomy for CCA occlusion shows obstructions of the M2 inferior branch (arrow) and ipsilateral A2 segment (arrow
head). (C) A microcatheter is advanced distally through the emboli up to the level of the distal A3 segment (arrow) and a
reperfusion catheter is advanced into the emboli (arrow head).
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limbs). Routine blood test and blood chemistry were all within
the normal range, and the patient's National Institute of Health
Stroke Scale (NIHSS) score was 18. Brain computed tomography
(CT) did not show any abnormalities but total occlusion of the
right distal common carotid artery (CCA) was noticed on CT
angiography. Initially, the patient was treated with intravenous
recombinant tissue plasminogen activator (rtPA; 0.9 mg/kg
body weight) 1.5 h after onset, but after completion of the rtPA
thrombolysis there was no improvement in the patient's
neurologic condition (unchanged NIHSS score from baseline).
Therefore, we planned subsequent endovascular treatment.
After femoral artery puncture, a 100-cm 8 F guide catheter
(Guider Softip; Stryker, Natick, MA, USA) was advanced to the
distal CCA (just beneath the occlusion site) as distally as
possible through a triple coaxial system, which was assembled
by combining the outermost 80-cm 8 F shuttle sheath (Shuttle-
SL; Cook, Bloomington, ID, USA) and inner 125-cm selection
catheter (Headhunter; Cook) (Fig. 1A). Aspiration thrombecto-
my was performed through a 5MAX Penumbra reperfusion
catheter (Penumbra, Alameda, CA, USA). Subsequent distal
subtraction angiography (DSA) revealed obstructions of the M2
inferior branch and ipsilateral A2 segment that seemed to beFig. 2 – (A) Image of the clot in right A2 retrieved by manual
aspiration thrombectomy. (B) Final anteroposterior right
internal carotid artery (ICA) angiogram shows complete
revascularization of the ipsilateral anterior cerebral artery
(ACA).caused by distal emboli (Fig. 1B). First, manual aspiration
thrombectomy for the M2 inferior branch was performed with
a 4MAX Penumbra reperfusion catheter, resulting in success-
ful recanalization. Subsequently, a 4MAX Penumbra reperfu-
sion catheter was advanced to the level of the emboli on the A2
triaxially over a Rebar 18 microcatheter (EV3, Irvine, CA, USA)
with a Synchro 0.014-inch guidewire (Stryker, Freemont, CA,
USA) under roadmap guidance. At the level of the emboli, the
microguidewire and microcatheter were advanced more
distally through the thrombus up to the level of the distal
A3 segment to achieve sufﬁcient support to track the
reperfusion catheter. The reperfusion catheter was advanced
over this platform into the emboli (Fig. 1C). After removal of the
microwire and microcatheter, manual aspiration thrombec-
tomy was performed with a 20-cc syringe while the Penumbra
reperfusion catheter was gently advanced and wedged tightly
against the emboli. After the ﬁrst attempt the solid blood clot
was aspirated (Fig. 2A) and complete revascularization was
conﬁrmed on the ﬁnal angiography (Fig. 2B).
Time from groin puncture to recanalization was 45 min.
After the procedure, the patient showed a fully recovered
mental status and intact left-side muscle power. The patient's
NIHSS score improved from 18 to 1 and she was discharged on
post-procedure day 10 with daily 2 mg warfarin. The patient
eventually showed a modiﬁed Rankin Scale 0 at 3 months after
discharge.
3. Discussion
Embolic complications resulting from mechanical thrombec-
tomy for acute ischemic stroke are not uncommon and have
been reported in previous studies [3]. Emboli to previously
unaffected vessels or distal downstream vessels might worsen
the clinical symptoms or hamper neurologic recovery. Several
studies have described that mechanical thrombectomy with
ﬂexible and large-bore catheters via a manual aspiration
technique known as ADAPT tended to be more efﬁcient for
reducing distal emboli than stent-based thrombectomy [3].
Also, Chueh et al. suggested proximal ﬂow control with a
balloon guide catheter during mechanical thrombectomy to
Fig. 3 – Schematic illustration of the proximal and distal supporting technique. (A) The 8-F guiding catheter is placed as distal
as possible in the internal carotid artery (ICA). (B) Through this platform, a 4 MAX reperfusion catheter is advanced over a
Rebar 18 microcatheter with a Synchro 0.014-inch guidewire. The microcatheter and microwire are advanced more distally
through the emboli up to the level of the distal A3 segment to achieve sufficient distal support.
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impossible to completely prevent embolic complications
during mechanical thrombectomy. In general, it is difﬁcult
for interventionists to remove procedural distal emboli that
form in relatively small vessels during mechanical throm-
bectomy. In particular, in cases of distal ACA emboli it is even
more difﬁcult to extract the clot because the ACA usually
shows a tortuous vascular course and many acute angles
during the path of the vessel. However, if ACA emboli are not
removed they can induce cerebral infarction on ACA territory,
resulting in various neurologic sequelae such as motor
dysfunction, urinary incontinence, sensory deﬁcit, or dyspha-
sia [5]. Moreover, because the distal ACA is responsible for
blood supply of the supplementary motor area, occlusion of
blood ﬂow of the distal ACA might cause severe motor
weakness that could have a serious impact not only on
functional outcome, but also on quality of life [5]. Therefore we
attempted manual aspiration thrombectomy for procedural
A2 emboli via a proximal and distal supporting technique.
First, we advanced an 8-F guiding catheter with a larger bore
than that commonly used in mechanical thrombectomy; this
is our ﬁrst technical tip to achieve maximal proximal support.
As a result we could manipulate the microcatheter and
microwire freely by minimizing the resistance resulting from
the tortuous aortic arch and aorta brachiocephalic junction
(Fig. 3A). As the second technical tip, we used a 153-cm long
Rebar 18 microcatheter, which is more than 3 cm longer than
other commercial microcatheters. In this way, we could
achieve extra catheter length to manipulate and advance
more distally inside the Penumbra reperfusion catheter. As the
third technical tip, we advanced the microcatheter and
microwire more distally through the emboli up to the level
of distal A3 to obtain sufﬁcient distal support (Fig. 3B). During
this process we advanced the microwire ahead of the
microcatheter only at acute angles. For a relatively straight
course, we advanced the macrocatheter ahead of the micro-
wire in order to prevent perforation of the vessel. Through this
proximal and distal supporting technique, we could track and
advance the reperfusion catheter into the procedure-related
A2 emboli and obtain successful recanalization and a favor-
able functional outcome without any neurologic deﬁcit.Conﬂict of interest
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